Formulation of the respiratory syncytial virus fusion protein with a polymer-based combination adjuvant promotes transient and local innate immune responses and leads to improved adaptive immunity.
Respiratory syncytial virus (RSV) causes serious upper and lower respiratory tract infections in newborns and infants. Presently, there is no licensed vaccine against RSV. We previously reported the safety and efficacy of a novel vaccine candidate (ΔF/TriAdj) in rodent and lamb models following intranasal immunization. However, the effects of the vaccine on the innate immune system in the upper and lower respiratory tracts, when delivered intranasally, have not been characterized. In the present study, we found that ΔF/TriAdj triggered transient production of chemokines, cytokines and interferons in the nasal tissues and lungs of BALB/c mice. The types of chemokines produced were consistent with the populations of immune cells recruited, i.e. dendritic cells, macrophages and neutrophils, in the nose-associated lymphoid tissue (NALT), lung and their draining lymph nodes of the ΔF/TriAdj-immunized group. In addition, ΔF/TriAdj stimulated cellular activation with generation of mucosal and systemic antibody responses, and conferred complete protection from viral infection in the lungs upon RSV challenge. The effect of ΔF/TriAdj was short-lived in the nasal tissues and more prolonged in the lungs. In addition, both innate and adaptive immune responses were lower when mice were immunized with ΔF alone. These results suggest that ΔF/TriAdj modulates the innate mucosal environment in both upper and lower respiratory tracts, which contributes to robust adaptive immune responses and long-term protective efficacy of this novel vaccine formulation.